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IMPROVED WATER JET CUTTING DEVICE 



(57); The invention relates to a water water jet cutting 
device, comprising a cutting table (3) and a preparation 
table (7) which can rotate relative to a booth (4). A nozzle 
(1 ) projects water at high pressure on the wprkpiece (6) 
to be cut, which is placed on the cutting table (3). The 
tables (3,7) have a lower suctioning tube (10,11) that is 



connected to a collecting tube (12) by means of air to 
retain the workpiece (6,8) on the surface of the table 
(3,7) or to release the workpiece form said table. A de- 
tector emits a signal indicating the position of said gates 
(21 ,22), thereby preventing rotation of the tables (3,7) if 
the gates (21,22) are not open. 



Description centring members and the workstock was three-dimen- 

sionally centred. 

[0001] The present application for a patent of inven- . [0007] : The main object of the present invention is to 
tion relates, as stated in its title, to an "IMPROVED WA- provide an improved waterjet cutting unit including im- 
TERJET CUTTING DEVICE" which novel manufactur- .5 proved drawing means to draw the cut material that, in 
ing, conformation and design features fulfil the purpose turn, cooperate in retaining the workstock being cut on 
to which it has been specifically conceived, with a max-! the cutting table of the unit in position, 
imum safety and effectiveness. [0008] The improved waterjet cutting unit of the 
[0002] In high pressure waterjet cutting workstocks ; present invention basically comprises two working ta- 
are cut or worked by. projecting a high speed waterjet 10 bles: a cutting table provided inside a cab and onto 
coming out of a nozzle. Typical materials in waterjet cut- which a nozzle projects high speed water on the work- 
ting include paper, corrugated paperboard l;: plastics, stock that is arranged on said table; and a processing 
foam materials, sealing materials, etc. table disposed outside of the cab and that is suitably 
[0003] Waterjet cutting provides many advantages: adapted to put thereon the piece that is to be subse- 
health damaging dust is not produced during cutting, is quently cut. The two working tables of the unit of the 
there are no thermal effects on the cutting surface, the... present invention are allowed to rotate relative to the 
... existing return forces are low, mechanical load on the cab to change the positions that they are taking up, I.e. 
materials is very reduced, there are no deformations on , when cutting operation .has finished, both tables are 
the material surface, cutting can be performed on any swapping their positions in such a way that the cutting 
. . part of the material and it produces a clear cut with a 20 ; table |s away from the cab and the processing table is 
. burr-free finishing removing subsequent mechanizing , now inside the cab (this being now a cutting table) to 
operations on the pieces, materials are no heated up, \; start cutting a new piece. 

waterjet cutting allows to cut workstocks having a thick- : [0009] The main feature of the unit of the present in- 
ness greater than those cut by laser with a similar fin- - yention is that both the cutting table and the processing 
ishing and it allows to cut materials that it would not be 25 table are provided, at the lower part thereof, with a draw- 
possible by using other cutting systems, as for example ing conduit connected to a water and scale material col- 
aluminium or glass, lector conduit arranged at the lower part of the unit, that 
[0004] In the waterjet cutting field there exist units to : is to say, under the conduits of both tables. An air draw- 
carry out such technique as the one disclosed in the pat- ; ing main conduit, provided at an end thereof with an ex- 
ent of invention P9901507 which applicant is the same"! 30 tractorfan, is disposed, like the water and scale material 
as the present invention. Said cutting unit comprises, . collector conduit, at the lower part of the unit in order to 
among other parts, a propelling and intensifying unit pro- obtain a high drawing performance and preventing scale 
vided with a pressure pump acting as a water pressure . material from being clogged. 

multiplying device by means of a motor controlled by in-. . [0010] On the other hand, the ends of the conduit of 

tegrated circuit systems adjusting all the system func- 35 both working tables are connected to said water and 

tions. Water is pressurized and forced to pass through scale material collector conduit by a rotary collector.- 

a reduced diameter hole to increase output speed twice [0011] Arrangement of the above mentioned drawing 

and up to three times the speed of sound that, in terms conduits, i.e. the conduit of each table and the collector 

of kinetic energy, it is enough to cut a wide range of ma- . ; conduit, at a lower position in the cutting unit cab in- 

terials of a natural or synthetic origin as previously dis- . 40 volves a great technical advantage regarding an effec- 

closed. tive collection of cutting water and scale material pro- 

[0005] The unit also includes a frame inside of which . . " duced when cutting the .pieces. Said arrangement pre- 

there is arranged a first working or cutting table on which : vents cut material that usually forms a paste when mix- 

a projecting nozzle is acting supplying the waterjet, and ing with cutting water (mostly soft materials o materials 

a second working table or processing workstock table. . : containing glues) from clogging the conduits, since 

P rovlslon of the two tables allow that, whilst one Is work- there are no air advancement vertical sections which 

ing on a workstock, it is possible to process a new work- could complicate dragging of the scale materials, 

stock on the other table therefore reducing down times P01 2] ^The conduit of each table is provided with a 

in the cutting operation. door preferably actuated by a cylinder. Said door of each 

[0006] One of the main concerns raising in thecutting. '..so conduit has the purpose of enabling or disabling air 

processes using this type of waterjet cutting units is the ■ passing so as to retain the workstock in position on the 

one referred to fixing and centring of the workstock on v table surface or release it therefrom and, in turn, to void 

the working table. Although said operation was conven- the pieces already cut. 

tionally a manual operation, said patent provided using [0013] According to a further aspect of the present in- 

of a mechanical system including four conical centring 55 vention, the working tables are provided with respective 

members that were slightly lifted up as the working table: actuators acting on the corresponding doors. of the air 

had reached the cutting area. In that moment; the mould conduits in the tables. There is also provided a sensor 

containing the workstock was positioned on said conical : . outputting a signal according to the position where said 
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doors are in order to block rotation of both tables if the lindrical body of the rotary collector, (19) opening for the 
doors are not opened. air passage from the processing table conduit to the up^ 
[0014] The above mentioned rotary collector con- . per cylindrical body of the rotary collector, (20) opening 
nects the conduits of each table channelling the air pas- for the air passage from the lower cylindrical body to the 
sage to the collector conduit. Said rotary collector es- 5 collector conduit, (21 ) door of the cutting table conduit, 
sentially comprises two cylindrical bodies: an upper cy- ■ (22) door of the processing table conduit, (21 a) actuat- 
lindrical body and a lower cylindrical body. The upper , ing cylinder for the door of the cutting table conduit, 
cylindrical body is allowed to rotate relative to the lower (22a) actuating cylinder for the door of the processing 
cylindrical body and it is provided with a first open ing for .table conduit, (23) washout reservoir, (24, 25) trays to 
the air passage from the cutting, table to the collector . w collect the scale material and water from the working 
lower body and a second opening for the air passage . tables, (26) collector conduit access openings, (27) col- 
from the processing table to said collector lower body. : lector conduit section, (28) fan access opening, (29) fan 
The lower body is provided with an opening allowing air body, (30) fan grid, (31) fan output conduit, and (32) ex- 
passage to the collector conduit tractorfan. 

[0015] Alternatively, the rotary collector is provided is [0024] The waterjet cutting unit shown by way of a no 
with cleaning scoops radially arranged therein and serv- limitative example in figs. 1 , 2 and 3 is based upon high 
. ing the purpose of preventing solid material from being speed water jet projection through a water Injection noz- 
stucktothewallsasltisdrawn Into the collector conduit. zle (1) fitted on a robot (2) for cutting pieces made, for 
[0016] Preferably, at the end of the collector conduit • example, of paperboard, plastics, foam, aluminium, etc. 
there is provided a basin intended to collect the scale 20 [0025] The robot (2) acts on a cutting table (3) provid- 
material and there is also provided a drawing pump to ed inside a cab (4) shown in fig. 2 of the drawings en- 
draw the cutting water, closed in the present specifipation; The cutting table (3) 
[0017] The present invention further provides access is arranged on centring members (5) which are fitted in 
trapdoors in the collector conduit in order to facilitate such a way that they can move upwards in the frame of 
cleaning and maintenance operations. ' 25 the unit and the piece to be cut (6) is disposed thereon. 
[0018] The cutting table and the processing table of .-, [0026] The cutting table (3) is attached to a process- 
the cutting unit of the present invention are provided with ' ing table (7) located outside the cab (4) on which the 
respective sloped trays at the lower part thereof. Said piece (8) which is to be subsequently cut by the water 
trays allows to properly collect the water and the scale jet projected by the robot (2) is disposed. The cutting 
material produced during the cutting of the piece and 30 table (3) and the processing table (7) are rotary fitted in 
they convey them to the respective air drawing conduit. ' the frame of the cab (4) and they are allowed to rotate 
[0019] Further details and features of the improved relative to the axis (9) shown in fig. 1. Rotation of the 
waterjet cutting unit of the present invention will be ap- tables (3, 7) allows to eliminate down times in the cutting 
parent fromthe following description. which refers to the : process since when cutting of the piece (6) has been 
accompanying drawings that schematically represent 35 finished, the other piece (8) that is being processed for 
the preferred details. These details are given by way of the cutting thereof on the table (7), enters the cab (4), 
example, which refer to a possible case of practical em- whilst the table (3) is away from the cab (4) ready to 
bodiment, but it is not; limited to the disclosed details; receive a new piece (8) to be processed to cut. 
therefore this description must be considered from an [0027] According to the embodiment of figures, the 
illustrating point of view and without any type of limlta- 40 cutting table (3) and the processing table (7) are provid- 
tidns; ed, at the ldwer part there 

[0020] Fig. 1 is an eleyational view that diagrammat- . conduits (10, 11) leading to a water and scale material 
ically shows the two tables and the air drawing system; collector conduit (1 2). Drawing of such materials is car- 
[0021] Fig. 2 is an elevational view df an embodiment ried out by means of an air drawing main conduit (13) 
of a unit according to the present invention;. v . 45 having, at an end thereof, an extractor fan (14). Said air 
[0022] Fig. 3 Is a plant view of the unit of the above -\ drawing main conduit (13) js disposed, like the collector 
figures. : conduit (12), at the lower part of the unit in order to obtain 
[0023] A detailed list of the various parte cited in the 1 a high drawing performance avoiding clogging of the 
present patent application is given below: (1) water in- scale material which usually forms a paste on mixing 
jection nozzle, (2) robot, (3) cutting table, (4) cab, (5) so with cutting water. This is made possible by virtue of, as 
centring members, (6) piece to be cut, (7) processing it can be seen from figures/there are no air advance- 
table, (8) piece to be processed, (9) pivot axis of the ment vertical sections which could complicate dragging 
tables relative to the cab, (10). air drawing conduit of the of material. Furthermore, the fact should be stressed 
cutting table, (11) air drawing conduit of the processing that the drawing sections are very short, i.e. the path the 
table, (12) collector conduit, (13) air drawing main con- 55 air follows from, for example, the cutting table (3) to the 
duit, (14) fan, (15) rotary collector, (16) upper cylindrical collector conduit (12), is very short, therefore reducing 
body, (17) lower cylindrical body, (18) opening for the air . the possibility that the air flow becomes hindered by 
passage from the cutting table conduit to the upper cy- scale materials and flow thereof becomes hampered by 



them through the several conduits of the unit. shown by arrows in fig. 2 due to trie conical configuration 

[0028] Referring to fig. l.theendsof each conduit (10, . of the body (29) of the fan (14), in such awaythatthe 

1.1) of both working tables (3, 9) are connected to the . • air inside the body (29) of the fan (14) follows a rising 

co!lectorconduit(12)by means of a rotary collector (15) . . swirl path passing through a grid (30) to the output con- 

. . • " comprising an upper cylindrical body (16) and a lower 5 duit (31) connected to the extractor fan (32).. 

cylindrical body (17). The upper cylindrical body (16) is [0035] Once having been sufficiently described what 

allowed to rotate relative to the lower cylindrical body . . the present patent application consists in accordance to 

(17) and it is provided with a first opening (18) for the air the enclosed drawings, it is understood that any detail 

passage from the cutting table (3) to the lower body (1 7) modification can be introduced as appropriate, provided 

of the collector (15), and with a second opening (19) for 10 that variations may alterthe essence of the invention as 
the air passage from the processing table (7) to the low- summarised in the appended claims. ; . 
er body (17) of the collector (15). The lower cylindrical 
body (17) is provided, in turn, with an opening (20) 

. through which air passes to the collector conduit (12): Claims ■ 

[0029] The conduits (10, 11) of each table (3, 7) are > ts ' ■;■ 

provided with doors (21 . 22) actuated by cylinders (21 a, 1 . "IMPROVED WATERJET CUTTING DEVICE" 
... 22a). The doors adjust the air passage through the cori- . comprising a cutting table (3) provided inside a cab 
duits (10, 11)! if for example the door (21) of the conduit / ;V (4) onto which a nozzle (1) projects high pressure 
(10) of the cutting table (3) is in the open position, air is • >.y '.wafer on a piece to becut (6) disposedon saidtable 
then enabled to flow from the table (3) to the conduit - .20 , ; (3); and a processing table (7) provided outside said 
(12) collecting the pieces or remnants and the water pro- : cab (4) adapted to receive thereon the piece (8) that 
duced during cutting and, at the same time, it causes a \ : it is to be subsequently cut, said tables (3, 7) being 
'■' negative pressure capable to retain the piece (6) in po- allowed to rotate relative to said cab (4) to change 
sition preventing It from being moved during the cutting . the positions they are taking up, characterized in 
operation ', Closing of the door (21 ) allows said piece (6) : 25 that each table (3, 7) is provided, at the lower-part 
V to be released from the cutting table (3). On the other, thereof, with an air drawing conduit (10, 11) con- 
hand, airflow through the conduit (11) of the processing • ; hected to a water and scale material collector con- 
table (7) as the door (22) is in the open position allows duit (12) fitted under said conduits (11, 12), said 
to hold the piece (8) that is being processed to be sub- j conduits (11, 12) of the respective tables (3, 7) be- 
sequently cut: • ; - 30 f ^ in 9 connected to said collector conduit (12) by a ro- 
[0030] Coordination between the cutting operation -.}.- tary collector .(15) connecting the output thereof . 
carried out by the robot (2) and rotation of the tables (3, 1 

7) around the axis (9) is performed by providing a sensor 2. "IMPROVED WATERJET CUTTING DEVICE" ac- 

outputting a signal according to the position where said , ; V cording to claim 1, characterized in that said rotary 

. doors (21, 22) of the conduits (10, 1 1) are in such a way i ' 35 , collector (15) comprises an upper cylindrical body 

that rotation of both tables (3, 7) is not possible until said . ; .'. ,(1 6) and a lower cylindrical body (1 7), said upper 

doors (21 , 22) are opened, cylindrical body (16) being provided with a first 

[0031] Referring now to fig.3 of the drawings, the col- > J opening (18) for the air passage from the cutting ta- 

: lector conduit (12) comprises, at the end thereof, a ' ble (3) to the lower body (17) of the collector (15) 

washout comprising a reservoir (23) where scale mate- 40 and a second opening (19) for the air passage from 

rial is collected, and there is also provided a cutting wa- the processing table (7) to said lower body (17) of 

ter drawing pump. the collector (15); and said lower body (17) being 

[0032] Referring again to fig. 1, the cutting table (3) provided with an opening (20) allowing air passage 

and the processing table (7) are provided with respec- ; . to the collector conduit (12). 

tive sloped trays (24, 25) at the lower part thereof in- ^ 

• tended to collect the water and the scale material pro-> 3. "IMPROVED WATERJET CUTTING DEVICE" ac- 

duced during the cutting of the piece (6) and to convey .. cording to claim 2, characterized in that the rotary 

them into the collector conduit (12). collector (15) is provided with cleaning scoops serv- 

[0033] Fig. 3 shows how the upper part of said collec- ing the purpose of preventing sol id material from be- 

torconduit (12) is provided with a number of openings . so ing ^stuck to the inner walls thereof. 
(26) intended to gain access therein to facilitate cleaning 

and maintenance operations of the unit. ' 4. "IMPROVED WATERJET CUTTING DEVICE" ac- 
[0034] The drawing air flow needed for retaining the cording to claim 1 , characterized in that the con- 
pieces to becut (6, 8) in position and for voiding the bits : • duit (10, 11) of each table (3, 7) is provided with re- 
of cut material is obtained from the fan (14) causing a 55 spective doors (21 , 22) actuated by cylinders (21a, 
drawing flow through section (27) of the collector con- 22a) having the purpose of enabling or disabling air 
duit. A depression is produced in the access opening passing so as to retain the piece (6, 8) in position 
(28) of the fan (14) due to the air flow in the direction on the surface of the table (3, 7) or release it there- 
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from. 



5. "IMPROVED WATER JET CU1TING DEVICE" ac- • 
cording to claim 4, characterized In that there is 
provided a sensor outputting a signal according to 5: 
the position where said doors (21 , 22) are in order 

to block rotation of both tables (3 f 7) if the doors (21 , . 
22) are not opened. 

6. "IMPROVED WATERJET CUTTING DEVICE" ac- 10 
cording to claim 1, characterized in that the end • 
of the collector conduit (12) is provided with a wash- -='■ 
out comprising a reservoir (23) where scale material 

is collected, and a cutting water drawing pump. . 

15 



7. 



"IMPROVED WATERJET CUTTING DEVICE" ac- 
cording to claim 1 , characterized in that the col- 
lector conduit (12) is provided with access openings 
(26) for cleaning and maintenance operations. 



8. "IMPROVED WATERJET CUTTING DEVICE" ac- 
cording to claim 1 , characterized in that the cutting 
table (3) and the processing table (7) are provided 
with respective sloped trays . (24, 25) at the lower 
part thereof to collect the water and the scale ma- 
terial produced during the cutting of the piece (6) 
conveying them to the collector conduit (12); 
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